
 —≥∞“π«‘∑¬“  √’√«‘∑¬“ ·≈–°“√‡æ“–‡ÀÁ¥ Coprinus comatus

(O.F. Mull.) Gray

«√“æ√ ‰™¬¡“
1
 « —π≥å ‡æ™√√—µπå

 2
 ·≈– æ—≈≈¿“ °ƒ…≥’‰æ∫Ÿ≈¬å

 3

Abstract
Chaiyama, V., Petcharat, V. and Kritsaneepaiboon, P.
Some morphological and physiological aspects and cultivation of
Coprinus comatus (O. F. Mull.) Gray
Songklanakarin J. Sci. Technol., 2007, 29(2) : 261-274

Some morphological and physiological aspects and cultivation of Coprinus comatus (O.F. Mull.)
Gray were investigated. Malt extract agar turned out to be the best in supporting the mycelial growth of C.
comatus. Mannose and maltose were the best carbon sources in supporting mycelial growth. C. comatus
utilized peptone and NH4NO3 better than other nitrogen sources. The optimum temperature and pH on malt
extract agar were 25oC and 6, respectively. Light retarded mycelial growth of C. comatus.

For cultivation, the method of growing mushroom in autoclavable plastic bags was applied. Three
different combinations of agricultural products were used for growing C. comatus. The combination of
pararubber sawdust : kapok waste : boiled sorghum seeds (3:3:1 by volume) supported higher yields of
basidiocarps. Time required for full colonization of the mycelia on 500 gm substrate at room temperature
(28-30oC) was 20.3 days. After casing with the mixed soil (loam soil : rice husk : cow manure, 2:2:1) the
cultivating bags were incubated in the growth chamber at 20oC and 65% relative humidity. Fructification
began after 20.6 days of watering, and the average yield obtained was 165.6 g/bag.
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‰¥â»÷°…“°“√‡®√‘≠¢Õß‡ÀÁ¥ Coprinus comatus (O.F. Mull.) Gray æ∫«à“‡ âπ„¬‡ÀÁ¥ “¡“√∂‡®√‘≠‰¥â¥’∑’Ë ÿ¥

∫πÕ“À“√ MEA ·≈–‡™◊ÈÕ‡ÀÁ¥ “¡“√∂„™âπÈ”µ“≈·¡π‚π  ·≈–¡—≈‚µ  ‡ªìπ·À≈àß§“√å∫Õπ‰¥â¥’∑’Ë ÿ¥   à«π·À≈àß

‰π‚µ√‡®π∑’Ë‡À¡“– ¡ ”À√—∫‡ÀÁ¥™π‘¥π’È§◊Õ ‡ªª‚µπ ·≈–·Õ¡‚¡‡π’¬¡‰π‡µ√µ ∫πÕ“À“√ MEA ‡®√‘≠‰¥â¥’∑’Ë ÿ¥∑’Ë

√–¥—∫ æ’ ‡Õ™ 6 ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 25
 o
C  πÕ°®“°π—Èπ¬—ßæ∫«à“‡™◊ÈÕ‡ÀÁ¥∑’Ë‡°Á∫‰«â„π∑’Ë¡’· ß®–‡®√‘≠™â“°«à“∑’Ë‡°Á∫‰«â„π∑’Ë

¡◊¥µ≈Õ¥

º≈°“√∑¥≈Õß‡æ“–‡≈’È¬ß‡ÀÁ¥ C. comatus „π∂ÿßæ≈“ µ‘°‚¥¬„™â«— ¥ÿ 3  Ÿµ√  æ∫«à“   Ÿµ√∑’Ëª√–°Õ∫¥â«¬

¢’È‡≈◊ËÕ¬ : ‰ âπÿàπ : ¢â“«øÉ“ßµâ¡ „πÕ—µ√“ à«π 3:3:1 ‚¥¬ª√‘¡“µ√ ®–∑”„Àâ‡™◊ÈÕ‡ÀÁ¥ “¡“√∂‡®√‘≠‰¥â¥’ ·≈–„Àâº≈º≈‘µ

 Ÿß ÿ¥ ‚¥¬‡ âπ„¬‡®√‘≠‡µÁ¡«— ¥ÿ‡æ“–ª√‘¡“≥ 500 °√—¡ „π‡«≈“ 20.3 «—π ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (28-30
 o
C) ·≈–∑”„Àâ‡ÀÁ¥

ÕÕ°¥Õ°‚¥¬π”‰ª‡ªî¥∂ÿß ·≈–ªî¥º‘«Àπâ“¥â«¬¥‘πº ¡ (¥‘π√à«π : ·°≈∫ : ¡Ÿ≈«—« Õ—µ√“ 2:2:1) ·≈â«‡°Á∫‰«â
 
„π

µŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 20
 o
C ·≈–§«“¡™◊Èπ 65% æ∫«à“√–¬–‡«≈“®“°°“√‡ªî¥∂ÿß·≈–√¥πÈ”®π°√–∑—Ëß‡°Á∫º≈º≈‘µ„™â‡«≈“

20.6 «—π ‚¥¬„Àâº≈º≈‘µ‡©≈’Ë¬ 165.6 °√—¡/∂ÿß

‡ÀÁ¥ªÉ“ °ÿ≈  Coprinus  ¡’ª√–¡“≥  100  ™π‘¥
(species) (Hawksworth et al., 1995)  ≈—°…≥– ”§—≠
¢Õß‡ÀÁ¥„π °ÿ≈π’È§◊Õ  ¥Õ°‡ÀÁ¥‡¡◊ËÕ·°à®– ≈“¬µ—«‡Õß°≈“¬
‡ªìπ¢Õß‡À≈«§≈â“¬À¬¥À¡÷° ’¥” (Arora, 1985) ‡ÀÁ¥„π
 °ÿ≈π’Èæ∫¢÷Èπ∑—Ë«‰ª∫π¡Ÿ≈ —µ«å °Õßø“ß ‰ âπÿàπ ∑–≈“¬ª“≈å¡
πÈ”¡—π µâπæ◊™∑’Ë‡πà“‡ªóòÕ¬ °ÕßªÿÜ¬À¡—° ·≈–∑ÿàßÀ≠â“   à«π
„À≠à‡ªìπ‡ÀÁ¥¢π“¥‡≈Á°‰¡à “¡“√∂√—∫ª√–∑“π‰¥â Õ¬à“ß‰√
°Áµ“¡¡’∫“ß™π‘¥∑’Ë¡’¢π“¥„À≠à ·≈–π‘¬¡√—∫ª√–∑“π°—πÕ¬à“ß
·æ√àÀ≈“¬ ‡™àπ ‡ÀÁ¥∂—Ë« (C. fimentarius Fr.) ·≈–‡ÀÁ¥
shaggy mane (C. comatus (O.F. Mull.) Gray) ‡ªìπµâπ
(« —π≥å, 2540; Stamets, 1993)

‡ÀÁ¥ °ÿ≈ Coprinus ∑’Ë “¡“√∂‡æ“–ª≈Ÿ°„πª√–‡∑»
‰∑¬ §◊Õ ‡ÀÁ¥∂—Ë« ‚¥¬ Õ“ππ∑å (2518-19, 2541) √“¬ß“π«à“
°“√‡æ“–‡ÀÁ¥∂—Ë«∑”°—π¡“π“π·≈â«„π®—ßÀ«—¥∑“ß¿“§‡Àπ◊Õ¢Õß
ª√–‡∑»‰∑¬ ‡™àπ ®—ßÀ«—¥·æ√à  ‚¥¬Õ“»—¬‡™◊ÈÕ∑’Ë¡’Õ¬Ÿàµ“¡
∏√√¡™“µ‘  ´÷ËßÕ¬Ÿà „π√Ÿª¢Õß ªÕ√åÀ√◊Õ‡ âπ„¬∑’Ëµ‘¥¡“°—∫«— ¥ÿ
‡æ“–  «— ¥ÿ∑’Ë „™â‡æ“–‰¥â·°à µâπ∂—Ë«™π‘¥µà“ßÊ ‚¥¬π”¡“°Õß
 ÿ¡°—π Ÿßª√–¡“≥ 30-45 ´¡. ·≈–√¥πÈ”π“π 7-8 «—π °Á
 “¡“√∂‡°Á∫º≈º≈‘µ‡ÀÁ¥‰¥â « —π≥å (2540) »÷°…“°“√‡æ“–
‡ÀÁ¥∂—Ë«„πµ–°√â“æ≈“ µ‘°‚¥¬„™â«— ¥ÿ∑’Ë‰¡à‰¥âπ÷Ëß¶à“‡™◊ÈÕ æ∫«à“
‰ âπÿàπ‡ªìπ«— ¥ÿ‡æ“–∑’Ë¥’∑’Ë ÿ¥ ‰¥âº≈º≈‘µ 37.3 °√—¡/µ–°√â“

„π™à«ß‡«≈“ 12 «—π  ªí®®ÿ∫—π‡ÀÁ¥∂—Ë« ¡’°“√‡æ“–‡ªìπ°“√§â“
∫√‘‡«≥®—ßÀ«—¥„π¿“§‡Àπ◊Õ‚¥¬„™â™◊ËÕ«à“ ‡ÀÁ¥‚§ππâÕ¬ ‡ÀÁ¥∂—Ë«
‡ÀÁ¥∂—Ë«¥‘π ‡ªìπµâπ  „πµà“ßª√–‡∑»°Á¡’°“√‡æ“–‡ÀÁ¥∂—Ë« (C.
fimentarius À√◊Õ C. cinereus) ‡™àπ°—π ‚¥¬ Kurtzman
(1978) √“¬ß“π«à“ °“√‡æ“–‡ÀÁ¥∂—Ë« “¡“√∂∑”‰¥â‚¥¬„™âø“ß
¢â“« ·§≈‡´’¬¡‰π‡µ√µ ·≈–πÈ” ‚¥¬‰¡à®”‡ªìπµâÕß‡µ‘¡·√à∏“µÿ
™π‘¥Õ◊ËπÊ ≈ß‰ªÕ’° ‡ÀÁ¥∂—Ë«‡ªìπ‡ÀÁ¥¢π“¥‡≈Á° ·µà„Àâº≈º≈‘µ
§àÕπ¢â“ß Ÿß ‚¥¬æ∫«à“ °“√‡æ“–‡ÀÁ¥∂—Ë«∫πø“ß¢â“« 50 °°.
 “¡“√∂‡°Á∫º≈º≈‘µ‡ÀÁ¥‰¥â 30 °°. „π™à«ß√–¬–‡«≈“ 30 «—π

‡ÀÁ¥ °ÿ≈ Coprinus ∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥  ·≈–‡ªìπ
‡ÀÁ¥ªÉ“∑’Ëπ‘¬¡√—∫ª√–∑“π„π∫√‘‡«≥∑«’ªÕ‡¡√‘°“‡Àπ◊Õ ·≈–
¬ÿ‚√ª §◊Õ C. comatus  ‡ÀÁ¥™π‘¥π’È¡’™◊ËÕ “¡—≠«à“ shaggy
mane À√◊Õ lawyer's wig „πª√–‡∑»®’π‡√’¬°«à“ Maotou-
Guisan (Stamets, 1993) ªí®®ÿ∫—π¡’°“√‡æ“–ª≈Ÿ°‡ÀÁ¥ C.
comatus Õ¬à“ß·æ√àÀ≈“¬„πµà“ßª√–‡∑» (Dijkstra, 1976;
Mueller et al., 1985; Stamets, 1993; Volk, 2004)
 à«π„πª√–‡∑»‰∑¬¬—ß‰¡à¡’°“√‡æ“–ª≈Ÿ°‡ÀÁ¥ C. comatus

„πªï æ.». 2547 §≥–ºŸâ«‘®—¬‰¥â‡°Á∫√«∫√«¡‡ÀÁ¥
√—∫ª√–∑“π‰¥â∑’Ë‡æ“–ª≈Ÿ°‡ªìπ°“√§â“  ®”Àπà“¬„π°√ÿßªí°°‘Ëß
ª√–‡∑» “∏“√≥√—∞ª√–™“™π®’π  æ∫«à“  ‡ âπ„¬‡ÀÁ¥ C.
comatus  “¡“√∂‡®√‘≠‰¥â„π∑’ËÕÿ≥À¿Ÿ¡‘§àÕπ¢â“ß Ÿß ®÷ß‡ÀÁπ
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 ¡§«√∑’Ë®–»÷°…“√“¬≈–‡Õ’¬¥ ·≈–ªí®®—¬µà“ßÊ ∑’Ë¡’Õ‘∑∏‘æ≈
µàÕ°“√‡®√‘≠¢Õß‡ÀÁ¥™π‘¥π’È  ‡æ◊ËÕ‡ªìπª√–‚¬™πå„π°“√‡æ“–
‡ÀÁ¥ C. comatus ‡ªìπ°“√§â“„πª√–‡∑»‰∑¬µàÕ‰ª

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

‡ÀÁ¥ C. comatus ∑’Ë „™â∑¥≈Õß‡ªìπ “¬æ—π∏ÿå∑’Ë‡æ“–
ª≈Ÿ°‡ªìπ°“√§â“„π°√ÿßªí°°‘Ëß ª√–‡∑» “∏“√≥√—∞ª√–™“™π®’π
«‘∏’°“√»÷°…“∑”‚¥¬π”¥Õ°‡ÀÁ¥¡“·¬°‡™◊ÈÕ‚¥¬«‘∏’°“√‡æ“–
‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ∫πÕ“À“√«ÿâπ PDA „πÀ≈Õ¥∑¥≈Õß ª≈àÕ¬‰«â
®π°√–∑—Ëß‡™◊ÈÕ‡ÀÁ¥‡®√‘≠‡µÁ¡º‘«Àπâ“Õ“À“√«ÿâπ ®÷ß‡°Á∫√—°…“‰«â
∑’ËÕÿ≥À¿Ÿ¡‘ 10oC ‡¡◊ËÕ®–∑”°“√∑¥≈Õß®÷ß¬â“¬‡ âπ„¬®“°À≈Õ¥
≈ß‡≈’È¬ß„πÕ“À“√«ÿâπ PDA „π®“π‡≈’È¬ß‡™◊ÈÕ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
(28-30oC) ·≈–∫à¡‰«â‡ªìπ‡«≈“ 7 «—π  µàÕ‰ª„™â∑’Ë‡®“–®ÿ°
§Õ√å§¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 5 ¡¡. ‡®“–µ—¥ à«π¢Õß‡ âπ„¬
æ√âÕ¡∑—ÈßÕ“À“√«ÿâπ∫√‘‡«≥¢Õ∫‚§‚≈π’ÕÕ°‡ªìπ™‘Èπ°≈¡ ª≈Ÿ°
‡™◊ÈÕ  (inoculate)  ≈ß∫πÕ“À“√«ÿâπ™π‘¥µà“ßÊ  ∑’Ë®–∑”°“√
∑¥≈Õß„π¢—ÈπµàÕ‰ª

1. °“√‡®√‘≠¢Õß‡ âπ„¬

∑”°“√»÷°…“°“√‡®√‘≠¢Õß‡ âπ„¬∫πÕ“À“√«ÿâπ„π
®“π‡≈’È¬ß‡™◊ÈÕ ª√‘¡“≥Õ“À“√∑ÿ° Ÿµ√∑’Ë∑”°“√∑¥≈Õß§◊Õ 15-
20 ¡¡. µàÕ®“π‡≈’È¬ß‡™◊ÈÕ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 90 ¡¡. ∑”
°“√«—¥§«“¡°«â“ß¢Õß‚§‚≈π’‡¡◊ËÕ‡™◊ÈÕ¡’Õ“¬ÿª√–¡“≥ 7 «—π ·≈–
ª√–‡¡‘π§«“¡Àπ“·πàπ¢Õß‡ âπ„¬‚¥¬ “¬µ“  «“ß·ºπ°“√
∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (CRD, completely randomized
design) ‚¥¬∑” 5 ´È” ·≈–»÷°…“„πÀ—«¢âÕµàÕ‰ªπ’È

1.1 Õ“À“√«ÿâπ

‡≈’È¬ß‡ âπ„¬‡ÀÁ¥ C. comatus ∫πÕ“À“√«ÿâπ
6 ™π‘¥ „π®“π‡≈’È¬ß‡™◊ÈÕ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√‡®√‘≠¢Õß‡ âπ„¬
‡™◊ÈÕ‡ÀÁ¥„π·π«√–¥—∫ (linear growth rate) ´÷ËßÕ“À“√∑’Ë„™â
∑¥ Õ∫¡’¥—ßπ’È 1) CMA (corn meal 20 °√—¡) 2) GPA
(glucose 10 °√—¡, peptone 2.0  °√—¡, KH

2
PO

4
 0.5

°√—¡, MgSO
4
.7H

2
O 0.5 °√—¡ ) 3) MEA (malt extract

3 °√—¡,  yeast extract 2 °√—¡,  KH
2
PO

4
 0.5 °√—¡,

MgSO
4
.7H

2
O 0.5 °√—¡) 4) PDA (potatos 200 °√—¡,

dextrose 20 °√—¡)  5) PDPYA (potatos 100 °√—¡,
dextrose 20 °√—¡, peptone 2 °√—¡, yeast extract 0.5

°√—¡)  6) V8  (V8 juice 150 ¡≈., CaCO
3
 0.2 °√—¡)

Õ“À“√∑ÿ°™π‘¥¡’ à«πª√–°Õ∫¢Õßºß«ÿâπ 12 °√—¡ µàÕÕ“À“√
´÷Ëß‡µ‘¡πÈ”°≈—Ëπ®π§√∫ 1 ≈‘µ√

1.2 ·À≈àß§“√å∫Õπ

‡≈’È¬ß‡ âπ„¬‡ÀÁ¥ C. comatus ∫πÕ“À“√
æ◊Èπ∞“π (basal medium) ∑’Ë¡’·À≈àß§“√å∫Õπµà“ßÊ ®”π«π
7 ™π‘¥ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 2% „π®“π‡≈’È¬ß‡™◊ÈÕ∑’Ë¥—¥·ª≈ß
®“° Ÿµ√ MFM (Danell, 1994) ‚¥¬µ—¥ D(+) glucose,
D(-) fructose ·≈– meso - inosital ÕÕ°·≈–‡¡◊ËÕ∑”°“√
∑¥≈Õß®÷ß·¬°„ à·À≈àß§“√å∫Õπ·µà≈–™π‘¥≈ß‰ª„πª√‘¡“≥
2% ∑’Ë√–¥—∫ pH 5.5 ·À≈àß§“√å∫Õπ∑’Ë∑¥≈Õß§◊Õ cellulose,
fructose, glucose, maltose, mannose, soluble starch,
·≈– sucrose

1.3 ·À≈àß‰π‚µ√‡®π

‡≈’È¬ß‡ âπ„¬‡ÀÁ¥ C. comatus ∫πÕ“À“√
æ◊Èπ∞“π (basal medium) ∑’Ë¡’·À≈àß‰π‚µ√‡®πµà“ßÊ ®”π«π
7 ™π‘¥∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 0.1% „π®“π‡≈’È¬ß‡™◊ÈÕ∑’Ë¥—¥·ª≈ß
®“° Ÿµ√ MFM (Danell, 1994) ‚¥¬µ—¥ NH

4
Cl ÕÕ°

·≈–‡¡◊ËÕ∑”°“√∑¥≈Õß®÷ß·¬°„ à·À≈àß‰π‚µ√‡®π·µà≈–™π‘¥
≈ß‰ª„πª√‘¡“≥ 0.1%  ∑’Ë√–¥—∫ pH 5.5  ‚¥¬„™â D(+)
glucose, D(-) fructose ·≈– meso - inosital ‡ªìπ·À≈àß
§“√å∫Õπ   ·À≈àß‰π‚µ√‡®π∑’Ë„™â§◊Õ  KNO

3
,  NH

4
Cl,

NH
4
NO

3
, (NH

4
)
2
SO

4
, peptone ·≈– urea

1.4 §«“¡‡ªìπ°√¥-¥à“ß (pH)

∑¥ Õ∫À“√–¥—∫ æ’ ‡Õ™ ∑’Ë‡À¡“– ¡µàÕ°“√
‡®√‘≠¢Õß‡ âπ„¬‡ÀÁ¥ C. comatus ‚¥¬‡≈’È¬ß„πÕ“À“√ MEA
´÷Ëßª√—∫√–¥—∫ æ’ ‡Õ™ ¥â«¬ 1 N NaOH ·≈– 1 N HCl ‡æ◊ËÕ
„ÀâÕ“À“√¡’√–¥—∫ æ’ ‡Õ™ ∑’Ë 5, 6, 7, 8 ·≈– 9 µ“¡≈”¥—∫
®“°π—Èππ”‰ª∫à¡‡≈’È¬ß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

1.5 · ß «à“ß

‡≈’È¬ß‡ âπ„¬‡ÀÁ¥ C. comatus ∫πÕ“À“√
MEA   ·≈â«·∫àß‡ªìπ 2 ™ÿ¥   ™ÿ¥·√°ÀàÕ¥â«¬°√–¥“…
Õ≈Ÿ¡‘‡π’¬¡øÕ¬≈å (aluminum foil) ‡æ◊ËÕªÑÕß°—π· ß «à“ß
 à«π™ÿ¥∑’Ë ÕßÀàÕ¥â«¬∂ÿßæ≈“ µ‘°„   π”®“π‡≈’È¬ß‡™◊ÈÕ∑—Èß 2
™ÿ¥«“ß∑’Ë√‘¡Àπâ“µà“ß„Àâ‰¥â√—∫· ß «à“ß ®“π‡≈’È¬ß‡™◊ÈÕ™ÿ¥∑’ËÀàÕ
¥â«¬æ≈“ µ‘°®–‰¥â√—∫· ß «à“ßª√–¡“≥«—π≈– 12 ™—Ë«‚¡ß
 à«π™ÿ¥∑’ËÀàÕ¥â«¬°√–¥“…Õ≈Ÿ¡‘‡π’¬¡øÕ¬≈å®–‰¡à‰¥â√—∫· ß
 «à“ßµ≈Õ¥√–¬–‡«≈“°“√∑¥≈Õß
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1.6 Õÿ≥À¿Ÿ¡‘

Õÿ≥À¿Ÿ¡‘¡’º≈µàÕ°“√‡®√‘≠¢Õß‡™◊ÈÕ‡ÀÁ¥ C.
comatus  ´÷Ëß°“√∑¥≈Õß∑”‚¥¬‡≈’È¬ß‡ âπ„¬‡ÀÁ¥„πÕ“À“√
MEA ®“°π—Èππ”‰ª∫à¡ (incubate) „πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë
10-35oC

2. °“√‡æ“–

∑¥≈Õß‡æ“–‡ÀÁ¥ C. comatus ¥â«¬√–∫∫‡æ“–
„π∂ÿßæ≈“ µ‘°

2.1 ‡µ√’¬¡À—«‡™◊ÈÕ (spawn)

‡™◊ÈÕ∑’Ë „™â‡æ“–‡ªìπ‡™◊ÈÕ∑’Ë‡µ√’¬¡‡≈’È¬ß‰«â∫π
‡¡≈Á¥¢â“«øÉ“ß «‘∏’°“√‡µ√’¬¡∑”‚¥¬µâ¡‡¡≈Á¥¢â“«øÉ“ß„Àâ ÿ°
ª√–¡“≥ 10 π“∑’ ‡∑πÈ”∑‘Èß º÷Ëß≈¡„ÀâÀ¡“¥ ·≈â«∫√√®ÿ‡¡≈Á¥
¢â“«øÉ“ß≈ß„πø≈“ §å (flask) ¢π“¥ 250 ¡≈. ª√‘¡“≥§√÷Ëß
ø≈“ §å  Õÿ¥ª“°ø≈“ §å¥â«¬®ÿ° ”≈’  π”‰ªπ÷Ëß„πÀ¡âÕπ÷ËßÕ—¥
§«“¡¥—π∑’Ë§«“¡¥—π 15 ªÕπ¥å/µ√.π‘È« ‡ªìπ‡«≈“ 30 π“∑’
‡¡◊ËÕÕ“À“√‡¬Áπ®÷ß‡¢’Ë¬‡™◊ÈÕ‡ÀÁ¥  C.  comatus  ´÷Ëß‡≈’È¬ß‰«â∫π
Õ“À“√«ÿâπ PDA ≈ß‰ª ∫à¡‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (28-30oC) ®π
°√–∑—Ëß‡™◊ÈÕ‡ÀÁ¥‡®√‘≠‡µÁ¡‡¡≈Á¥¢â“«øÉ“ß®÷ßπ”‰ª‡ªìπ‡™◊ÈÕ‡æ“–
«— ¥ÿ∑’Ë „™â‡æ“–¡’ 3  Ÿµ√ ´÷Ëß¡’ à«πª√–°Õ∫¥—ßπ’È

2.2 ‡µ√’¬¡°âÕπ‡™◊ÈÕ‡ÀÁ¥  ∑”°“√‡æ“–‡ÀÁ¥„π
«— ¥ÿ 3  Ÿµ√¥—ßπ’È

 Ÿµ√∑’Ë 1 ø“ß¢â“« —∫ : ¢’È‡≈◊ËÕ¬ : √”≈–‡Õ’¬¥
Õ—µ√“ à«π 10:9:1 (‚¥¬ª√‘¡“µ√)

 Ÿµ√∑’Ë 2 ‰ âπÿàπ : ø“ß¢â“« —∫ : ¢â“«øÉ“ßµâ¡
Õ—µ√“ à«π 2:2:1   (‚¥¬ª√‘¡“µ√)

 Ÿµ√∑’Ë 3 ¢’È‡≈◊ËÕ¬ : ‰ âπÿàπ : ¢â“«øÉ“ßµâ¡
Õ—µ√“ à«π 3:3:1 (‚¥¬ª√‘¡“µ√)

π”«— ¥ÿ·µà≈– Ÿµ√º ¡„Àâ‡¢â“°—π „ àπÈ” ·≈–
„Àâ¡’§«“¡™◊Èπª√–¡“≥ 65%  ∫√√®ÿ≈ß∂ÿßæ≈“ µ‘°∑π√âÕπ
¢π“¥ 7x12 π‘È« „πª√‘¡“≥∂ÿß≈– 500 °√—¡ Õ—¥«— ¥ÿ„Àâ·πàπ
æÕ ¡§«√ „ à§Õæ≈“ µ‘°·≈–Õÿ¥¥â«¬®ÿ° ”≈’ π”‰ªπ÷Ëß¶à“‡™◊ÈÕ
∑’Ë§«“¡¥—π‰Õ 15 ªÕπ¥å/µ√.π‘È« Õÿ≥À¿Ÿ¡‘ 121oC ‡ªìπ‡«≈“
1 ™¡. ª≈àÕ¬‰«â„Àâ‡¬Áπ°àÕπ‡¢’Ë¬À—«‡™◊ÈÕ‡ÀÁ¥≈ß‰ª À≈—ß®“°‰¥â
∂ÿß«— ¥ÿ‡æ“–‡æ“–·≈â« ®÷ß∑”°“√„ àÀ—«‡™◊ÈÕ‡ÀÁ¥≈ß‰ª 1 ™âÕπ™“
/∂ÿß µ—Èß∑‘Èß‰«â„πÕÿ≥À¿Ÿ¡‘‚√ß‡√◊Õπ (26-32oC) ®π°√–∑—Ëß‡™◊ÈÕ
‡ÀÁ¥‡®√‘≠‡µÁ¡∂ÿß ®¥∫—π∑÷° ·≈–‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“∑’Ë‡™◊ÈÕ
‡ÀÁ¥‡®√‘≠‡µÁ¡∂ÿß ®“°π—Èπª≈àÕ¬„Àâ‡ âπ„¬·°àÕ’° (1-2 ‡¥◊Õπ)

®÷ßπ”‰ª‡ªî¥∂ÿß„ÀâÕÕ°¥Õ°
2.3 °“√‡ªî¥„ÀâÕÕ°¥Õ°

°“√‡ªî¥∂ÿß„Àâ‡°‘¥¥Õ°∑”‚¥¬¥÷ß®ÿ° ”≈’ÕÕ°
æ—∫ª“°∂ÿß≈ß¡“„ÀâÕ¬Ÿà‡Àπ◊Õ«— ¥ÿ‡æ“–ª√–¡“≥ 2-3 ´¡. „™â
„∫¡’¥°√’¥°âπ∂ÿß 2-3 √Õ¬‡æ◊ËÕ√–∫“¬πÈ” ∑”°“√ªî¥º‘«Àπâ“
°âÕπ‡™◊ÈÕ¥â«¬¥‘πº ¡ (¥‘π√à«π : ·°≈∫ : ¡Ÿ≈«—« „πÕ—µ√“ à«π
2:2:1)  „ÀâÀπ“¡’§«“¡ª√–¡“≥ 1-1.5 ´¡.  ·≈â«π”‡¢â“
‚√ß‡√◊Õπ (26-32oC) ∫—π∑÷°°“√‡®√‘≠¢Õß‡ âπ„¬‡ÀÁ¥ ∂ÿß
°âÕπ‡™◊ÈÕ‡ÀÁ¥∫“ß à«π (45 ∂ÿß)  π”‡¢â“µŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘
(growth chamber) ∑’Ë 20oC ·≈–§«“¡™◊Èπ 65% √—°…“
§«“¡™◊Èπ¢Õß∂ÿß‚¥¬ ©’¥æàππÈ”∫πº‘«¥‘π∑’Ë§≈ÿ¡°âÕπ‡™◊ÈÕ∑ÿ°«—π
∫—π∑÷°º≈º≈‘µ À“§à“ª√– ‘∑∏‘¿“æ„π°“√„™âÕ“À“√ (B.E.,
biological efficiency) §”π«≥®“° Ÿµ√¥—ßπ’È

      πÈ”Àπ—°º≈º≈‘µ‡ÀÁ¥ ¥∑’Ë‰¥â
B.E.(%)  =  -------------------------------  x 100

       πÈ”Àπ—°«— ¥ÿ·Àâß∑’Ë„™â‡æ“–

3.  —≥∞“π«‘∑¬“ ·≈–°“√æ—≤π“¢Õß¥Õ°‡ÀÁ¥ C.

comatus

3.1 ≈—°…≥– —≥∞“π«‘∑¬“

»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß¥Õ°‡ÀÁ¥
C. comatus ∑”‚¥¬»÷°…“¥Õ°‡ÀÁ¥∑’Ë‡°‘¥®“°°“√‡æ“–¥â«¬
«— ¥ÿ‡æ“– Ÿµ√∑’Ë 3 §◊Õ ¢’È‡≈◊ËÕ¬ : ‰ âπÿàπ : ¢â“«øÉ“ßµâ¡ Õ—µ√“-
 à«π 3:3:1 (‚¥¬ª√‘¡“µ√) „π∂ÿßæ≈“ µ‘° ·≈–§≈ÿ¡º‘«Àπâ“
«— ¥ÿ‡æ“–¥â«¬¥‘πº ¡  ·≈–∫à¡‡™◊ÈÕ‰«â„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘
(20oC) ·≈–§«“¡™◊Èπ 65% ∑”°“√∫—π∑÷°¿“æ≈—°…≥–¢Õß
¥Õ°‡ÀÁ¥  «—¥¢π“¥‡ âπºà“»Ÿπ¬å°≈“ßÀ¡«°‡ÀÁ¥ °â“π¥Õ°
‡ªìπµâπ   ‡¡◊ËÕ¥Õ°‡ÀÁ¥·°à‡µÁ¡∑’Ë®÷ß‡°Á∫¥Õ°‡ÀÁ¥¡“»÷°…“
≈—°…≥–∑“ß®ÿ≈ —≥∞“π«‘∑¬“ (microscopic feature) µ“¡
«‘∏’°“√¢Õß Largent ·≈– Theirs (1977) ·≈– Largent
·≈–§≥– (1977)

3.2 °“√æ—≤π“¢Õß¥Õ°‡ÀÁ¥ C. comatus

 —ß‡°µ≈—°…≥–¢Õß¥Õ°‡ÀÁ¥ ·≈–°“√æ—≤π“
¢Õß¥Õ°‡ÀÁ¥∑ÿ°«—π ‚¥¬∑”°“√∫—π∑÷°¿“æ≈—°…≥–¢Õß¥Õ°
‡ÀÁ¥∑ÿ°«—πµ—Èß·µà‡ÀÁ¥‡√‘Ë¡‡°‘¥µÿà¡¥Õ° ®π°√–∑—Ëß¥Õ°‡ÀÁ¥·°à
‡µÁ¡∑’Ë ·≈– ≈“¬‰ª„π∑’Ë ÿ¥  ®¥∫—π∑÷°√“¬≈–‡Õ’¬¥°“√‡®√‘≠
·≈–°“√æ—≤π“¢Õß¥Õ°‡ÀÁ¥
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º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. °“√‡®√‘≠¢Õß‡ âπ„¬∫πÕ“À“√«ÿâπ

1.1 Õ“À“√«ÿâπ

º≈‡ª√’¬∫‡∑’¬∫°“√‡®√‘≠¢Õß‡ âπ„¬‡ÀÁ¥ C.
comatus ∫πÕ“À“√«ÿâπ 6 ™π‘¥ æ∫«à“À≈—ßª≈Ÿ°‡™◊ÈÕ 7 «—π
‡™◊ÈÕ‡ÀÁ¥‡®√‘≠‰¥â¥’∑’Ë ÿ¥∫πÕ“À“√ MEA ‚¥¬¡’¢π“¥‡ âπºà“
»Ÿπ¬å°≈“ß‚§‚≈π’¢Õß‡™◊ÈÕ‡©≈’Ë¬ 85.2 ¡¡. (Table 1) Õ“À“√
∑’Ë‡™◊ÈÕ‡ÀÁ¥‡®√‘≠‰¥â¥’√Õß≈ß¡“§◊Õ CMA, PDPYA, PDA
‚¥¬¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‚§‚≈π’¢Õß‡™◊ÈÕ‡©≈’Ë¬ 81.8, 73.2,
64.2 ¡¡. µ“¡≈”¥—∫ Õ“À“√ GPA ·≈–V8 ‡™◊ÈÕ‡ÀÁ¥‡®√‘≠
‰¥â‰¡à¥’ ‚¥¬¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‚§‚≈π’¡’¢π“¥‡≈Á° ·≈–
≈—°…≥–¢Õß‡ âπ„¬∫“ß°«à“Õ“À“√™π‘¥Õ◊ËπÊ (Figure 1)

‡ÀÁ¥ C. comatus π—∫«à“‡ªìπ‡ÀÁ¥∑’Ë¡’°“√‡®√‘≠‡µ‘∫‚µ√«¥‡√Á«
¥’¡“°   ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√‡®√‘≠¢Õß‡ âπ„¬°—∫‡ÀÁ¥
‡»√…∞°‘®™π‘¥Õ◊ËπÊ æ∫«à“∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ÀÁ¥ C. comatus
 “¡“√∂‡®√‘≠‰¥â√«¥‡√Á«‰¡àµà“ß°—∫‡ÀÁ¥π“ß√¡ π“ßøÑ“ °√–¥â“ß
·≈–¢Õπ¢“« ‚¥¬‡®√‘≠‡µÁ¡®“π‡≈’È¬ß¢π“¥ 90 ¡¡. ‡™◊ÈÕ
¿“¬„π√–¬–‡«≈“ 6-7 «—π  πÕ°®“°π—Èπ¬—ß‡®√‘≠‰¥â‡√Á«°«à“
‡ÀÁ¥°√–¥ÿ¡ ÀŸÀπŸ ‡ªÜ“Œ◊ÈÕ ·≈–µ’π·√¥ ‡ªìπµâπ (« —π≥å,
2538) Õ¬à“ß‰√°Áµ“¡ ‡ÀÁ¥ C. comatus ‡®√‘≠™â“°«à“‡ÀÁ¥
‚§ππâÕ¬ (C. fimentarius Fr.) ́ ÷Ëß « —π≥å (2540) √“¬ß“π
«à“‡ÀÁ¥‚§ππâÕ¬‡®√‘≠‡µÁ¡®“π‡≈’È¬ß‡™◊ÈÕ¿“¬„π 4 «—π ·≈–
 “¡“√∂ÕÕ°¥Õ°‰¥â¿“¬„π 7 «—π

1.2 ·À≈àß§“√å∫Õπ

‡™◊ÈÕ‡ÀÁ¥ C. comatus  “¡“√∂‡®√‘≠∫πÕ“À“√

Table 1. Mycelial growth of Coprinus comatus growing on 6 agar media at room temperature
(28-30oC), for 7 days.

             Media Colony diameter in mm. Density of mycelium after 7 days incubation

Corn meal agar (CMA) 81.8b +++
Glucose peptone agar (GPA) 64.2d ++
Malt extract agar (MEA) 85.2a +++
Potato dextrose agar (PDA) 64.2d +++
Potato dextrose peptone - 73.2c +++
   yeast extract agar (PDPYA)
V

8
 juice agar (V

8
) 55.2e ++

1) + denotes the density of the mycelium. More + indicates more dense growth of the mycelium.
2) Means followed by the same letter in the column are not significantly different at the 5% level by DMRT

Table 2. Mycelial growth of Coprinus comatus growing on 7 carbon sources at room temperature
(28-30oC), for 7 days.

Carbon sources Colony diameter in mm. Density of mycelium after 7 days incubation

  Control 86.4b +
  Cellulose 73.0d +++
  Fructose 74.4d ++++
  Glucose  68.8e ++
  Maltose 88.4ab ++++
  Mannose 90.0a ++++
  Soluble starch 57.0f +
  Sucrose 78.4c ++

1) + denotes the density of the mycelium. More + indicates more dense growth of the mycelium.
2) Means followed by the same letter in the column are not significantly different at the 5% level by DMRT
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«ÿâπ∑’Ë¡’πÈ”µ“≈ mannose ·≈– maltose ‰¥â¥’∑’Ë ÿ¥ ‚¥¬¡’
¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‚§‚≈π’¢Õß‡™◊ÈÕ‡©≈’Ë¬ 90.0 ·≈– 88.4
¡¡. µ“¡≈”¥—∫ (Table 2) ´÷Ëß‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘
 à«π·À≈àß§“√å∫Õπ∑’Ë‡®√‘≠‰¥â¥’√Õß≈ß¡“§◊Õ fructose ‚¥¬¡’

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‚§‚≈π’¢Õß‡™◊ÈÕ‡©≈’Ë¬ 74.4 ¡¡.  à«π
Õ“À“√∑’Ë¡’ sucrose cellulose ·≈– soluble starch ‡™◊ÈÕ
‡ÀÁ¥‡®√‘≠‰¥â‰¡à¥’ (Figure 2)  ®“°°“√»÷°…“¢Õß Õ“ππ∑å
(2541) æ∫«à“ cellulose ‡ªìπ·À≈àß§“√å∫Õπ∑’Ë‡ âπ„¬¢Õß

Figure 1. Mycelial growth of Coprinus comatus on different media (after 7 day incubation)
CMA= corn meal agar, GPA= glucose peptone agar MEA= malt extract agar,
PDA= potato dextrose agar, PDPYA= potato dextrose peptone yeast extract agar,
V8= V8 juice agar

Figure 2. Mycelial growth of Coprinus comatus on different carbon sources at room
temperature (28-30oC), 7 days incubation.
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‡ÀÁ¥‚§ππâÕ¬®–‡®√‘≠‰¥âÀπ“·πàπ∑’Ë ÿ¥ ·µà®“°°“√»÷°…“¢Õß
« —π≥å (2540) æ∫«à“·À≈àß§“√å∫Õπ∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠
‡µ‘∫‚µ¢Õß‡™◊ÈÕ‡ÀÁ¥∂—Ë« (‡ÀÁ¥‚§ππâÕ¬) ∑’Ë ÿ¥ §◊Õ Õ“À“√«ÿâπ∑’Ë¡’
soluble starch ‡ªìπ·À≈àß§“√å∫Õπ

1.3 ·À≈àß‰π‚µ√‡®π

‡™◊ÈÕ‡ÀÁ¥ C. comatus  “¡“√∂„™â peptone
·≈– NH

4
NO

3
 ‡ªìπ·À≈àß‰π‚µ√‡®π‰¥â ‚¥¬¡’¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß‚§‚≈π’¢Õß‡™◊ÈÕ‡©≈’Ë¬ 90.0 ·≈– 89.2 ¡¡. µ“¡
≈”¥—∫ (Table 3) À≈—ß®“°∫à¡‡™◊ÈÕ‰«â‡ªìπ‡«≈“ 7 «—π ·À≈àß
‰π‚µ√‡®π∑’Ë¥’√Õß≈ß¡“ §◊Õ (NH

4
)
2
SO

4
 ·≈– NH

4
Cl ‚¥¬

¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‚§‚≈π’¢Õß‡™◊ÈÕ‡©≈’Ë¬ 87.0 ·≈– 77.4
¡¡. µ“¡≈”¥—∫  à«πÕ“À“√∑’Ë¡’ KNO

3
 ·≈– urea ‡™◊ÈÕ‡ÀÁ¥

‡®√‘≠‰¥â‰¡à¥’ ·≈–§«“¡Àπ“·πàπ¢Õß‡ âπ„¬∫“ß¡“° (Fig-
ure 3) ´÷Ëßº≈°“√∑¥≈Õßπ’È·µ°µà“ß°—∫√“¬ß“π¢Õß Dijkstra
(1976) ∑’Ë«à“‡ÀÁ¥ C. comatus  “¡“√∂π” NH

4
Cl ‰ª„™â

‡ªìπ·À≈àßæ≈—ßß“π‰¥â¥’°«à“ “√Õ◊ËπÊ ∑’Ë∑¥ Õ∫  ·µà « —π≥å
(2540) æ∫«à“·À≈àß‰π‚µ√‡®π∑’Ë¥’§◊Õ urea  ·µà∂÷ßÕ¬à“ß‰√
°Á “¡“√∂ √ÿª‰¥â«à“·À≈àß‰π‚µ√‡®π∑’Ë‡ÀÁ¥ C. comatus
 “¡“√∂π”‰ª„™â‰¥â¥’·≈–‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß‡ âπ„¬ à«π
„À≠à®–Õ¬Ÿà„π√Ÿª ammonium µà“ßÊ ´÷Ëß„π ¿“æ∏√√¡™“µ‘
·À≈àß‰π‚µ√‡®π∑’Ë‡ÀÁ¥µâÕß°“√°Á®–‰¥â¡“®“°¡Ÿ≈ —µ«å ‡™àπ
¡Ÿ≈¡â“ ¡Ÿ≈«—«§«“¬ À√◊Õ¡Ÿ≈‰°à ©–π—Èπ„π°“√‡æ“–‡ÀÁ¥ °ÿ≈π’È
®÷ß®”‡ªìπµâÕß¡’ à«πª√–°Õ∫¢Õß·À≈àß‰π‚µ√‡®π §◊Õ¡Ÿ≈ —µ«å
¥â«¬®–™à«¬„Àâ‡ÀÁ¥ C. comatus æ—≤π“ ·≈– √â“ß‡ªìπ¥Õ°
‡ÀÁ¥‰¥â¥’°«à“‰¡à„ à¡Ÿ≈ —µ«å„π«— ¥ÿ°≈∫º‘«Àπâ“∂ÿß°âÕπ‡™◊ÈÕ‡ÀÁ¥

1.4 §«“¡‡ªìπ°√¥-¥à“ß (pH)

º≈°“√∑¥≈Õß‡≈’È¬ß‡™◊ÈÕ‡ÀÁ¥ C. comatus ∫π
Õ“À“√ MEA ∑’Ë¡’√–¥—∫ æ’ ‡Õ™ µà“ß°—π 5 √–¥—∫ æ∫«à“‡™◊ÈÕ
‡ÀÁ¥‡®√‘≠‰¥â¥’∑’Ë ÿ¥∫πÕ“À“√∑’Ë¡’ æ’ ‡Õ™ √–¥—∫ 6 ‡ âπºà“
»Ÿπ¬å°≈“ß‚§‚≈π’¡’¢π“¥‡©≈’Ë¬ 89.6 ¡¡. (Table 4)  à«π

Table 4. Mycelial growth of Coprinus comatus growing on malt extract agar at different pH,
for 7 days at room temperature (28-30oC).

pH Colony diameter in mm. Density of mycelium after 7 days incubation

5 86.6b +++
6 89.6a +++
7 80.6c +++
8 38.2d +++
9 17.0e +

1) + denotes the density of the mycelium. More + indicates more dense growth of the mycelium.
2) Means followed by the same letter in the column are not significantly different at the 5% level by DMRT

Table 3. Mycelial growth of Coprinus comatus growing on 7 nitrogen sources at room temperature
(28-30oC), for 7 days.

Nitrogen sources Colony diameter in mm. Density of mycelium after 7 days incubation

Control 85.4c +
KNO

3
65.8e ++

NH
4
Cl 77.4d +++

NH
4
NO

3
89.2ab ++++

(NH
4
)

2
SO

4
87.0bc +++

Peptone 90.0a ++++
Urea 58.6f ++

1) + denotes the density of the mycelium. More + indicates more dense growth of the   mycelium.
2) Means followed by the same letter in the column are not significantly different at the 5%  level by DMRT
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Figure 3. Mycelial growth of Coprinus comatus on different nitrogen sources at room
temperature (28-30oC), 7 days incubation.

Figure 4. Mycelial growth of Coprinus comatus on malt extract agar at different pH, 7 days
incubation.

Õ“À“√∑’Ë¡’√–¥—∫ æ’ ‡Õ™ 5, 7 ·≈– 8 ‡™◊ÈÕ‡ÀÁ¥‡®√‘≠‰¥â¥’√Õß
≈ß¡“ ‚¥¬‡ âπºà“»Ÿπ¬å°≈“ß‚§‚≈π’¡’¢π“¥‡©≈’Ë¬ 86.6, 80.6
·≈– 38.2 ¡¡. µ“¡≈”¥—∫   à«πÕ“À“√∑’Ë¡’√–¥—∫ æ’ ‡Õ™ 9
‡™◊ÈÕ‡ÀÁ¥‡®√‘≠™â“  ·≈–¡’§«“¡Àπ“·πàπ¢Õß‡ âπ„¬πâÕ¬∑’Ë ÿ¥

¥â«¬‡™àπ°—π (Figure 4) ‡™àπ‡¥’¬«°—∫°“√∑¥≈Õß„π‡ÀÁ¥‚§π
πâÕ¬ ¢Õß Õ“ππ∑å (2541) æ∫«à“‡®√‘≠‰¥â„πÕ“À“√∑’Ë¡’√–¥—∫
æ’ ‡Õ™ µ—Èß·µà 4.5-8.5  ·µà√–¥—∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥µàÕ°“√
‡®√‘≠‡µ‘∫‚µ¢Õß‡ âπ„¬‡ÀÁ¥‚§ππâÕ¬§◊Õ 7.0
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Figure 5. Plates of Coprinus comatus incubated at ordinary laboratory dark condition
(upper) and light condition, 7 days incubation.

Figure 6. Mycelial growth of Coprinus comatus on malt extract agar at different
temperature, 7 days incubation

1.5 · ß «à“ß

º≈°“√∑¥≈Õß‡≈’È¬ß‡™◊ÈÕ‡ÀÁ¥ C. comatus ∫π
Õ“À“√ MEA ·≈–π”‰ª∫à¡‰«â„π∑’Ë ‰¥â√—∫· ß «à“ßª°µ‘„π
ÀâÕßªØ‘∫—µ‘°“√«—π≈–ª√–¡“≥ 12 ™—Ë«‚¡ß/«—π ·≈–„π∑’Ë¡◊¥
 π‘∑‡ªìπ‡«≈“ 7 «—π æ∫«à“ ‡™◊ÈÕ‡ÀÁ¥∑’Ë‡≈’È¬ß‰«â„π∑’Ë¡◊¥µ≈Õ¥
 “¡“√∂‡®√‘≠‰¥â‡√Á«°«à“‡™◊ÈÕ‡ÀÁ¥∑’Ë‡≈’È¬ß‰«â„π∑’Ë¡’· ß «à“ß ‚¥¬
«—¥§«“¡°«â“ß‚§‚≈π’‡©≈’Ë¬‰¥â 81.2 ·≈– 73.0 ¡¡. µ“¡

≈”¥—∫ (Table 5, Figure 5) · ¥ß„Àâ‡ÀÁπ«à“· ß‰¡à®”‡ªìπ
µàÕ°“√‡®√‘≠¢Õß‡ âπ„¬‡ÀÁ¥ C. comatus ·≈–· ß¬—∫¬—Èß°“√
‡®√‘≠¢Õß‡ âπ„¬‡ÀÁ¥ C. comatus ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π
¢Õß« —π≥å (2540) ∑’Ë√“¬ß“π«à“ · ß¬—∫¬—Èß°“√‡®√‘≠¢Õß
‡ âπ„¬‡ÀÁ¥∂—Ë« ‡ÀÁ¥ÀŸÀπŸ (« —π≥å, 2539a) ·≈–‡ÀÁ¥µ’π·√¥
(« —π≥å, 2539b) ‡ªìπµâπ ·≈–®“°°“√»÷°…“º≈¢Õß· ßµàÕ
°“√º≈‘µ‡ÀÁ¥‚§ππâÕ¬¢Õß «√æ≈ (2545) ‚¥¬∑”°“√∑¥ Õ∫
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Figure 7. Coprinus comatus growing on cultivating bags containing pararubber sawdust :
kapok waste : boiled sorghum (3:3:1) as the substrate, A) 2 days and B) 12 days

Figure 8. Microscopic feature of Coprinus comatus A) Mycelium with clamp connection
(arrow), B) basidiocarp C), basidiospore (800x), and D) basidia with basidiospore.

Figure 9.  Basidiocarps of Coprinus comatus at different stage.
[Color figure can be viewed in the electronic version]
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Table 5. Mycelial growth of Coprinus comatus growing on malt extract agar at ordinary
laboratory in light and dark conditions, for 7 days at room temperature (28-30oC).

          Condition Colony diameter in mm. Density of mycelium after 7 days incubation

Dark 24 hr. 81.2a +++
Light 12 hr-Dark 12 hr. 73.0b +++

1) + denotes the density of the mycelium. More + indicates more dense growth of the mycelium.
2) Means followed by the same letter in the column are not significantly different at the 5%    level by DMRT

√–¬–‡«≈“„π°“√„Àâ· ß æ∫«à“°“√„Àâ· ß„π√–¬–‡«≈“∑’Ë·µ°
µà“ß°—π„π·µà≈–«—π ‰¡à¡’º≈µàÕÕ—µ√“°“√‡®√‘≠¢Õß‡ âπ„¬ ·µà
¡’º≈µàÕ°“√æ—≤π“°“√¢Õßµÿà¡¥Õ°‡ÀÁ¥‰ª‡ªìπ¥Õ°‡ÀÁ¥ ·≈–
« —π≥å (2540) æ∫«à“· ß‰¡à¡’º≈µàÕ°“√ÕÕ°¥Õ°¢Õß‡ÀÁ¥
‚§ππâÕ¬  ·µà¡’º≈µàÕ°“√æ—≤π“¢Õß¥Õ°‡ÀÁ¥  ´÷Ëßµà“ß°—∫
π‘ƒ¡≈ (2543) °≈à“««à“ ‡ÀÁ¥ Coprinus sp. µâÕß°“√· ß
™à«¬°√–µÿâπ„Àâ‡ âπ„¬¢—Èπ∑’Ë 2 √«¡µ—«°—π‡æ◊ËÕ‡°‘¥‡ªìπ¥Õ°‡ÀÁ¥

1.6 Õÿ≥À¿Ÿ¡‘

º≈°“√∑¥≈Õß‡≈’È¬ß‡™◊ÈÕ‡ÀÁ¥ C. comatus ∫π
Õ“À“√ MEA ∑’ËÕÿ≥À¿Ÿ¡‘µà“ß°—π 6 √–¥—∫ æ∫«à“‡ âπ„¬‡ÀÁ¥
‡®√‘≠‰¥â¥’∑’Ë ÿ¥∑’ËÕÿ≥À¿Ÿ¡‘ 25oC ‚¥¬¡’‡ âπºà“»Ÿπ¬å°≈“ß‚§‚≈π’
‡©≈’Ë¬ 89.4 ¡¡. (Table 6) À≈—ß®“°∫à¡‡™◊ÈÕ‰«âπ“π 7 «—π
‡™◊ÈÕ‡ÀÁ¥°Á “¡“√∂‡®√‘≠‰¥â‡µÁ¡®“π‡≈’È¬ß‡™◊ÈÕ ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë
‡™◊ÈÕ‡ÀÁ¥ “¡“√∂‡®√‘≠‰¥â¥’√Õß≈ß¡“§◊Õ  20oC  ·≈–  15oC
µ“¡≈”¥—∫ ‚¥¬¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‚§‚≈π’ 83.4 ·≈–
76.4 ¡¡. µ“¡≈”¥—∫  à«π°“√‡®√‘≠∫πÕ“À“√∑’ËÕÿ≥À¿Ÿ¡‘ 10oC
æ∫«à“‡™◊ÈÕ‡ÀÁ¥ “¡“√∂‡®√‘≠‰¥âπâÕ¬¡“° ·≈–¡’§«“¡Àπ“·πàπ
¢Õß‡ âπ„¬πâÕ¬°«à“Õÿ≥À¿Ÿ¡‘Õ◊ËπÊ ∑’Ë∑¥≈Õß ·≈–∑’ËÕÿ≥À¿Ÿ¡‘
35oC æ∫«à“‡™◊ÈÕ‡ÀÁ¥‰¡à “¡“√∂‡®√‘≠‰¥â‡≈¬ · ¥ß«à“Õÿ≥À¿Ÿ¡‘

∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß‡ âπ„¬‡ÀÁ¥ C. comatus §◊Õ
15oC - 25oC (Figure 6) · ¥ß«à“Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡µàÕ
°“√‡®√‘≠¢Õß‡ âπ„¬‡ÀÁ¥ C. comatus §◊Õ 15-25oC ®“°
°“√»÷°…“¢Õß π‘ƒ¡≈ (2543) æ∫«à“‡™◊ÈÕ‡ÀÁ¥‚§ππâÕ¬∑’Ë‡æ“–
∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ PDA ∑’ËÕÿ≥À¿Ÿ¡‘ 37oC „Àâº≈°“√‡®√‘≠
¥’∑’Ë ÿ¥ ·≈–‡®√‘≠‡µÁ¡º‘«Àπâ“Õ“À“√‰¥âÕ¬à“ß√«¥‡√Á«¿“¬„π 6
«—π ·≈–®“°°“√»÷°…“¢Õß « —π≥å (2540) °≈à“««à“ Õÿ≥À¿Ÿ¡‘
∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß‡ÀÁ¥∂—Ë« §◊Õ 25-35oC

2. °“√‡æ“–‡ÀÁ¥

®“°°“√∑¥≈Õß‡æ“–‡ÀÁ¥ C. comatus „π∂ÿßæ≈“ µ‘°
‚¥¬„™â«— ¥ÿ‡æ“– 3  Ÿµ√ æ∫«à“ À≈—ß®“°„ à‡™◊ÈÕ‡ÀÁ¥≈ß‰ª„π
«— ¥ÿ‡æ“– ‡™◊ÈÕ‡ÀÁ¥ “¡“√∂‡®√‘≠‰¥â¥’∑’Ë ÿ¥„π«— ¥ÿ Ÿµ√∑’Ë 3 ´÷Ëß
ª√–°Õ∫¥â«¬¢’È‡≈◊ËÕ¬ : ‰ âπÿàπ : ¢â“«øÉ“ßµâ¡ „πÕ—µ√“ à«π 3:
3:1  ‚¥¬‡™◊ÈÕ‡ÀÁ¥‡®√‘≠‡µÁ¡∂ÿß„π√–¬–‡«≈“‡©≈’Ë¬ 20.3 «—π
 à«π Ÿµ√∑’Ë 1 ·≈– Ÿµ√∑’Ë 2 ‡™◊ÈÕ‡ÀÁ¥‡®√‘≠‡µÁ¡∂ÿß„π√–¬–‡«≈“
33.9 ·≈– 34.8 «—π µ“¡≈”¥—∫ ·≈–¡’‡ âπ„¬Àπ“·πàππâÕ¬
°«à“ Ÿµ√∑’Ë 3 ∫à¡‡™◊ÈÕ‡ÀÁ¥π“π‡æ‘Ë¡¢÷ÈπÕ’° 30 «—π À≈—ß®“°
‡ âπ„¬‡®√‘≠‡µÁ¡∂ÿß ®÷ß∑”°“√‡ªî¥∂ÿß ‚¥¬ªî¥º‘«Àπâ“¥â«¬¥‘π

Table 6. Mycelial growth of Coprinus comatus on malt extract agar at different temperatures,
after 7 days incubation.

Temperature (oC) Colony diameter in mm. Density of mycelium after 7 days incubation

10 22.2e +
15 76.4c ++++
20 83.4b ++++
25 89.4a ++++
30 28.4d +++
35 0 -

1) + denotes the density of the mycelium. More + indicates more dense growth of the mycelium.
2) Means followed by the same letter in the column are not significantly different at the 5% level by DMRT
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º ¡ (¥‘π√à«π : ·°≈∫ : ¡Ÿ≈«—« Õ—µ√“ 2:2:1) „π‚√ß‡√◊Õπ
‡ªî¥¥Õ°‰¡à§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ´÷Ëß„π™à«ß‡¥◊Õπ¡’π“§¡- ‘ßÀ“§¡
æ.». 2548 (28-32oC) ‰¡àæ∫°“√ÕÕ°¥Õ° ·µà„π™à«ß‡¥◊Õπ
°—π¬“¬π-∏—π«“§¡ æ.». 2548 (26-28oC) ¡’°“√ √â“ßµÿà¡
¥Õ° (primodia formation) ‡∑à“π—Èπ  ´÷Ëßµÿà¡¥Õ°„π‡«≈“
µàÕ¡“®–ΩÉÕ ¡’ ’πÈ”µ“≈ ·Àâß ·≈– ≈“¬‰ª‰¡à “¡“√∂‡®√‘≠
‡ªìπ¥Õ°‡ÀÁ¥∑’Ë ¡∫Ÿ√≥å‰¥â  “‡ÀµÿÕ“®‡°‘¥®“° ¿“«–·«¥≈âÕ¡
‰¡à‡À¡“– ¡ ‡™àπ Õÿ≥À¿Ÿ¡‘ Ÿß‡°‘π‰ª §«“¡™◊Èπ‰¡àæÕ‡À¡“–
‡ªìπµâπ

°âÕπ‡™◊ÈÕ‡ÀÁ¥∫“ß à«π‡¡◊ËÕπ”‰ª‡ªî¥∂ÿß„πµŸâ§«∫§ÿ¡
Õÿ≥À¿Ÿ¡‘∑’Ë 20oC ·≈–§«“¡™◊Èπ —¡æ—∑∏å 65% ®–æ∫«à“√–¬–
‡«≈“µ—Èß·µà‡ªî¥∂ÿß√¥πÈ”®π°√–∑—Ëß‡°Á∫º≈º≈‘µ‰¥â§√—Èß∑’Ë 1 „π
 Ÿµ√∑’Ë 3 „™â‡«≈“‡æ’¬ß 20.6 «—π  à«π Ÿµ√∑’Ë 1 ·≈– Ÿµ√∑’Ë 2
‡°Á∫º≈º≈‘µ‰¥â¿“¬„π 22.4 ·≈– 22.6 «—π µ“¡≈”¥—∫ ‚¥¬
 Ÿµ√∑’Ë 3 „Àâº≈º≈‘µ Ÿß ÿ¥ §◊Õ 165.6 °√—¡/∂ÿß  à«π Ÿµ√∑’Ë 2
·≈– 1  „Àâº≈º≈‘µ‡ªìπÕ—π¥—∫√Õß≈ß¡“  §◊Õ‰¥â  68.8  ·≈–
50.8 °√—¡/∂ÿß µ“¡≈”¥—∫ (Table 7)  ‡ÀÁ¥ C. comatus
π—Èπ‡ªìπ‡ÀÁ¥∑’Ë¡’¢π“¥¥Õ°„À≠à¡“° ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡ÀÁ¥
∂—Ë« (C. fimentarius) §◊Õ ¡’πÈ”Àπ—°¢Õß¥Õ°ª√–¡“≥ 56-
85 °√—¡/¥Õ°  à«π‡ÀÁ¥∂—Ë«¡’¢π“¥‡æ’¬ß 0.8-1.2 °√—¡/¥Õ°
(« —π≥å, 2540)

‡ÀÁ¥ C. comatus ®–‡®√‘≠æ—≤π“‡¢â“ Ÿà√–¬–‡®√‘≠
‡µÁ¡∑’Ë  ‡¡◊ËÕ¥Õ°‡ÀÁ¥¡’Õ“¬ÿ‰¥â 12 «—π (π—∫µ—Èß·µà‡°‘¥µÿà¡¥Õ°)

À¡«°‡ÀÁ¥‡√‘Ë¡¬àÕ¬ ≈“¬µ—«°≈“¬‡ªìπÀ¬¥À¡÷° ’¥”  ‰¡à
 “¡“√∂π”¡“√—∫ª√–∑“π‰¥â (Figure 7 A ·≈– B)

3. ≈—°…≥–∑“ß —≥∞“π«‘∑¬“ ·≈–°“√æ—≤π“¢Õß¥Õ°‡ÀÁ¥

C. comatus

3.1 ≈—°…≥–∑“ß —≥∞“π«‘∑¬“

‡ âπ„¬ : ∫πÕ“À“√ PDA ‡¡◊ËÕ‡ âπ„¬‡ÀÁ¥ C.
comatus  ¡’Õ“¬ÿ 6-7 «—π  æ∫«à“  ‡ âπ„¬¡’ ’¢“«  ¡’§«“¡
Àπ“·πàπ¥’¡“° ‚¥¬‡ âπ„¬®–‡®√‘≠·ºàÕÕ°‰ªµ“¡º‘«Àπâ“
¢ÕßÕ“À“√  ®“°°“√»÷°…“‡ âπ„¬¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå‚¥¬
°“√ mount  ‰≈¥å ·≈–«—¥¢π“¥¢Õß‡ âπ„¬ æ∫«à“‡ âπ„¬
¢Õß‡ÀÁ¥ C. comatus „  ‰¡à¡’ ’ (hyaline) ‡ªìπ∑àÕ¬“« ¡’
°“√·µ°·¢πß ¿“¬„π‡ âπ„¬¡’ºπ—ß°—Èπ (septum) ‡ªìπ™à«ßÊ
∑”„Àâ·∫àß‡ âπ„¬ÕÕ°‡ªìπ à«πÊ (·µà≈– à«π‡√’¬° hyphal
segment) ´÷Ëß¡’¢π“¥µ—Èß·µà 30.0-48.0 x 1.2-2.5 µm ∫π
‡ âπ„¬¬—ßæ∫ clamp connection Õ’°¥â«¬ (Figure 8 A)

À¡«°‡ÀÁ¥ : ‡ÀÁ¥ C. comatus ‡ªìπ‡ÀÁ¥∑’Ë
¥Õ°„À≠à¢π“¥„À≠à (°«â“ß 2.3-5.0 ´¡.  Ÿß 3.0-30.0 ´¡.)
À¡«°‡ÀÁ¥¡’ ’¢“«®π∂÷ß ’¢“«§√’¡ ¥â“π∫π¢Õßº‘«À¡«°‡ÀÁ¥
®–¡’¢π‡≈Á°Ê §≈ÿ¡º‘«∫πÀ¡«° ¡’·ºàπ‡ªìπ‡°≈Á¥ (scale)
 ’πÈ”µ“≈ÕàÕπ ª°§≈ÿ¡Õ¬Ÿà¥â«¬‡™àπ°—π  ‡¡◊ËÕ·°àÀ¡«°‡ÀÁ¥®–
‡ª≈’Ë¬π‡ªìπ ’¥” ·≈– ≈“¬°≈“¬‡ªìπ¢Õß‡À≈« ’¥”

Table 7. Mean yield of Coprinus comatus obtained from cultivating bags incubated in growth chamber
(20oC)

            Substrate No. of days for No. of days from No. of Weight of Yield B.E.
full colonized watering to 1st basidiocarp basidiocarps (g/bag) (%)
of the mycelia cropping /bag (g)

1.Cut rice straw : 33.9a** 22.4a * 0.8b* 56-71c* 50.8c* 15.3*
   pararubber sawdust :
   rice bran (10:9:1)
2.Kapok waste : 34.8a** 22.6a* 1.0b* 59-75b* 68.8b* 21.2*
   cut rice straw :
   boiled sorghum (2:2:1)
3.Pararubber sawdust : 20.3b** 20.6a * 2.2a* 60-85a* 165.6a* 50.8*
   kapok waste :
   boiled sorghum (3:3:1)

Means followed by the same letter in the column are not significantly different at the 5% level by DMRT
** ‡©≈’Ë¬®“° 50 ∂ÿß
*   ‡©≈’Ë¬®“° 5 ∂ÿß
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§√’∫¥Õ° : ‰¡à¬÷¥µ‘¥°—∫°â“π (free) §√’∫¡’ ’
¢“«‡¡◊ËÕ¬—ßÕàÕπ µàÕ¡“¡’ ’‡¢â¡¢÷Èπ®π°≈“¬‡ªìπ ’¥”‡¡◊ËÕ·°à §√’∫
¥Õ°¡’≈—°…≥–∫“ß ·≈–‡√’¬ß™‘¥°—π¡“°

°â“π¥Õ° :  ¡’≈—°…≥–‡√’¬«  ¬“«‡ªìπ√Ÿª∑√ß
°√–∫Õ° ‡™◊ËÕ¡°—∫À¡«°¥Õ°µ√ß°≈“ßÀ¡«° ¡’ ’¢“«π«≈ º‘«
‡√’¬∫‡ªìπ¡—π«“« ¡’«ß·À«π (ring)  ’πÈ”µ“≈ 1 «ß Àÿâ¡≈âÕ¡
√Õ∫°â“π¥Õ° à«π∫π  à«π‚§π‚ªÉß∫«¡¡’≈—°…≥–‡ªìπ°√–‡ª“–
(Figure 8 C)

‡∫ ‘¥‘‚Õ ªÕ√å :  ¡’√Ÿª‰¢à  ºπ—ßÀπ“  º‘«‡√’¬∫
¡’ germ pore µ√ß°≈“ß 1 √Ÿ ¡’ ’πÈ”µ“≈∂÷ßπÈ”µ“≈¥” ¢π“¥
11.0-13.8 x 8.8-10.0 µm (Figure 8 B)

cheilocystidia : ∫«¡‚ªÉß§≈â“¬°√–∫Õß-§√÷Ëß
«ß°≈¡ ¡’¢π“¥ 20.0-37.5 x 14.0-25.0 µm

‡∫ ‘‡¥’¬¡ : §≈â“¬°√–∫Õß  ¡’ 4 sterigma
‰¡à¡’ basal clamp ¡’¢π“¥ 15.0-30.0 x 10.0-12.5 µm
(Fig-ure 8 D)

3.2 °“√æ—≤π“¢Õß¥Õ°‡ÀÁ¥

‡¡◊ËÕπ”°âÕπ‡™◊ÈÕ‡ÀÁ¥‰ª‡ªî¥∂ÿß„Àâ‡°‘¥¥Õ°„πµŸâ
§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 20oC ·≈–§«“¡™◊Èπ —¡æ—∑∏å 65% ª√–¡“≥
15 «—π ‡ âπ„¬√«¡µ—«°—π®—∫°≈ÿà¡‡ªìπµÿà¡ ´÷Ëßæ—≤π“®π‡ªìπ
¥Õ°‡ÀÁ¥ ¡∫Ÿ√≥å·≈– “¡“√∂‡°Á∫‡°’Ë¬«º≈º≈‘µ‰¥â‡¡◊ËÕ‡ÀÁ¥¡’
Õ“¬ÿ‰¥â 6-8 «—π (Figure 9)  ®“°π—Èπ·≈â«À¡«°‡ÀÁ¥‡√‘Ë¡
 ≈“¬µ—«‡°‘¥‡ªìπÀ¬¥À¡÷° ’¥” §ß‡À≈◊Õ‡æ’¬ß≈”µâπ  ”À√—∫
√Ÿª·∫∫°“√æ—≤π“¢Õß‡ÀÁ¥ C. comatus ‡ªìπ·∫∫ hemi-
angiocarpic type (Consigny, 2003) ‡π◊ËÕß®“°‡ÀÁ¥™π‘¥
π’È¡’≈—°…≥–¢Õß§√’∫¥Õ°∑’Ë∫“ß ·≈–‡√’¬ß™‘¥°—π¡“° ∑”„Àâ‰¡à
 “¡“√∂ª≈àÕ¬ ªÕ√å‰¥â‡À¡◊Õπ°—∫‡ÀÁ¥¡’§√’∫™π‘¥Õ◊Ëπ ÷́Ëß®–
ª≈àÕ¬ ªÕ√å‚¥¬°“√¬‘ß (shut-off) ©–π—Èπ‡¡◊ËÕ¥Õ°‡ÀÁ¥·°à®–
‡°‘¥°“√ ≈“¬µ—«‡Õß°≈“¬‡ªìπ¢Õß‡À≈« ’¥”‡ªìπ°√–∫«π°“√
ª≈¥ª≈àÕ¬ ªÕ√å °√–∫«π°“√π’È‡√’¬°«à“ °“√¬àÕ¬ ≈“¬µ—«‡Õß
(autolysis À√◊Õ auto-digestion) (Arora, 1986; Kues,
2000) À¬¥À¡÷°∑’Ë‡°‘¥¢÷Èπ®–ª√–°Õ∫¥â«¬ ªÕ√å®”π«π¡“°
‡¡◊ËÕπ”¡“∑”°“√»÷°…“≈—°…≥–¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå

‡ÀÁ¥ C. comatus ‡ªìπ‡ÀÁ¥∑’Ë¡’¢π“¥„À≠à ¡’
√ ™“µ‘Õ√àÕ¬   ¡’Õ—µ√“°“√‡®√‘≠¢Õß‡ âπ„¬√«¥‡√Á«„π∑’Ë∑’Ë¡’
Õÿ≥À¿Ÿ¡‘ Ÿß (25-28oC) ·µà„π™à«ßÕÿ≥À¿Ÿ¡‘√–À«à“ß 18-24oC
‡ÀÁ¥ “¡“√∂‡æ“–ÕÕ°¥Õ°‰¥â (Stamets, 1993; Stamets
and Chilton, 1983)

 √ÿª

®“°°“√»÷°…“°“√‡æ“–‡≈’È¬ß‡ÀÁ¥ C. comatus ‚¥¬
∑”°“√·¬°‡™◊ÈÕ®“°¥Õ°‡ÀÁ¥ “¬æ—π∏ÿå∑’Ë‡æ“–®”Àπà“¬‡ªìπ
°“√§â“„π°√ÿßªí°°‘Ëß ª√–‡∑» “∏“√≥√—∞ª√–™“™π®’π æ∫«à“
‡ âπ„¬‡ÀÁ¥ C. comatus ‡®√‘≠‰¥â¥’∑’Ë ÿ¥∫πÕ“À“√«ÿâπ MEA
À≈—ß®“°‡æ“–‡™◊ÈÕ‡ªìπ‡«≈“ 7 «—π  ”À√—∫·À≈àß§“√å∫Õπ∑’Ë¥’
∑’Ë ÿ¥ ”À√—∫‡ÀÁ¥ C. comatus §◊Õ mannose ·≈– maltose
·≈–®“°°“√»÷°…“·À≈àß‰π‚µ√‡®π  æ∫«à“  ‡™◊ÈÕ‡ÀÁ¥ C.
comatus  “¡“√∂„™â peptone ·≈– NH

4
NO

3
 ‡ªìπ·À≈àß

‰π‚µ√‡®π‰¥â¥’°«à“ “√™π‘¥Õ◊ËπÊ ∑’Ë∑¥≈Õß  à«π√–¥—∫æ’ ‡Õ™
∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠¢Õß‡™◊ÈÕ‡ÀÁ¥ C. comatus §◊ÕÕ“À“√
«ÿâπ∑’Ë¡’ æ’ ‡Õ™ 6  ”À√—∫°“√∑¥≈Õßº≈¢Õß· ßµàÕ°“√‡®√‘≠
¢Õß‡ÀÁ¥ C. comatus æ∫«à“ „π ¿“æ∑’Ë¡’· ß «à“ß‡™◊ÈÕ‡ÀÁ¥
∑’Ë‡≈’È¬ß‰«â„πÕ“À“√ MEA ‡®√‘≠™â“°«à“‡™◊ÈÕ‡ÀÁ¥∑’Ë‡≈’È¬ß‰«â„π∑’Ë
¡◊¥µ≈Õ¥ ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 25oC ‡ªìπÕÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡µàÕ
°“√‡®√‘≠¢Õß‡™◊ÈÕ‡ÀÁ¥ C. comatus ‰¥â¥’∑’Ë ÿ¥  ´÷Ëß‡™◊ÈÕ‡ÀÁ¥
 “¡“√∂‡®√‘≠‰¥â‡µÁ¡®“π‡≈’È¬ß‡™◊ÈÕ À≈—ß®“°∫à¡‡™◊ÈÕ‰«â‡ªìπ‡«≈“
π“π 7 «—π

‡¡◊ËÕπ”‡™◊ÈÕ‡ÀÁ¥ C. comatus ¡“‡æ“–„π«— ¥ÿ 3  Ÿµ√
æ∫«à“„π«— ¥ÿ Ÿµ√∑’Ë 3 ÷́Ëßª√–°Õ∫¥â«¬¢’È‡≈◊ËÕ¬ : ‰ âπÿàπ : ¢â“«
øÉ“ßµâ¡ (3:3:1 ‚¥¬ª√‘¡“µ√) ‡™◊ÈÕ‡ÀÁ¥ “¡“√∂‡®√‘≠‰¥â¥’∑’Ë ÿ¥
‚¥¬‡™◊ÈÕ‡ÀÁ¥ “¡“√∂‡®√‘≠‡µÁ¡∂ÿß„π√–¬–‡«≈“ 20.3 «—π  à«π
 Ÿµ√∑’Ë 1 ·≈– Ÿµ√∑’Ë 2 ‡™◊ÈÕ‡ÀÁ¥‡®√‘≠‡µÁ¡∂ÿß„π√–¬–‡«≈“ 33.9
·≈– 34.8 «—π µ“¡≈”¥—∫ ·≈–‡¡◊ËÕπ”«— ¥ÿ‡æ“– Ÿµ√∑’Ë 3 ∑‘Èß
‰«â„Àâ‡ âπ„¬·°àÕ’° 30 «—π ®÷ß∑”°“√‡ªî¥∂ÿß ‚¥¬ªî¥º‘«Àπâ“
¥â«¬¥‘πº ¡ (¥‘π√à«π : ·°≈∫ : ¡Ÿ≈«—« „πÕ—µ√“ à«π 2:2:1
‚¥¬ª√‘¡“µ√) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‚√ß‡√◊Õπ  º≈ª√“°Ø«à“„π™à«ß
‡¥◊Õπ¡’π“§¡- ‘ßÀ“§¡ (28-32oC) ‰¡àæ∫°“√ÕÕ°¥Õ° ·µà
„π™à«ß‡¥◊Õπ°—π¬“¬π-∏—π«“§¡ (26-28oC)  “¡“√∂æ∫‡ÀÁ¥
‰¥â „π√–¬– √â“ßµÿà¡¥Õ°‡∑à“π—Èπ µàÕ¡“µÿà¡¥Õ°®–ΩÉÕ ‡ªìπ ’
πÈ”µ“≈ ·Àâß ·≈– ≈“¬‰ª‰¡à “¡“√∂‡®√‘≠‡ªìπ¥Õ°∑’Ë ¡∫Ÿ√≥å
‰¥â  ®÷ß‰¥âπ”‡ÀÁ¥∫“ß à«π‰ª‡ªî¥∂ÿß„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë
20oC  ·≈–§«“¡™◊Èπ 65% æ∫«à“√–¬–‡«≈“®“°‡ªî¥∂ÿß√¥πÈ”
®π°√–∑—Ëß‡°Á∫º≈º≈‘µ‰¥â§√—Èß∑’Ë 1 „π Ÿµ√∑’Ë 3 „™â‡«≈“‡æ’¬ß
20.6 «—π  à«π„π Ÿµ√∑’Ë 1 ·≈– Ÿµ√∑’Ë 2  “¡“√∂‡°Á∫º≈º≈‘µ
‰¥â¿“¬„π√–¬–‡«≈“ 22.4 ·≈– 22.6 «—π µ“¡≈”¥—∫ ‚¥¬„π
 Ÿµ√∑’Ë 3 „Àâº≈º≈‘µ‡©≈’Ë¬ Ÿß ÿ¥ §◊Õ 165.6 °√—¡/∂ÿß   à«π
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 Ÿµ√∑’Ë 2 ·≈– 1 „Àâº≈º≈‘µ‡©≈’Ë¬‰¥â¥’√Õß≈ß¡“§◊Õ 68.8 ·≈–
50.8 °√—¡/∂ÿß µ“¡≈”¥—∫

‡ÀÁ¥ C. comatus ∑’Ë‰¥â¡’≈—°…≥– ¡∫Ÿ√≥å¥’ ¢π“¥
¥Õ°„À≠à ‚¥¬Àπ—°‡©≈’Ë¬∂÷ß 56-85 °√—¡/¥Õ°  ‡ÀÁ¥ C.
comatus ·≈–¬—ß “¡“√∂‡æ“–„ÀâÕÕ°¥Õ°‰¥â¥â«¬«— ¥ÿ‡æ“–∑’Ë
À“ßà“¬ ·≈–√“§“∂Ÿ° ‡™àπ ø“ß¢â“« ¢’È‡≈◊ËÕ¬ ‰ âπÿàπ ‡ªìπµâπ
®÷ß‡ªìπ‡ÀÁ¥Õ’°™π‘¥Àπ÷Ëß∑’Ëπà“ π„®‡æ◊ËÕæ—≤π“‡ªìπ‡ÀÁ¥‡æ“–
ª≈Ÿ°∑“ß‡»√…∞°‘® ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π·∂∫¿“§‡Àπ◊Õ ·≈–
¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬∑’Ë¡’Õ“°“»Àπ“«‡¬Áπ
‚¥¬Õ“®∑”∂ÿß°âÕπ‡™◊ÈÕ„π™à«ßƒ¥Ÿ√âÕπ ·≈–‡ªî¥„ÀâÕÕ°¥Õ°„π
™à«ßƒ¥ŸÀπ“«
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